Abstract -Results of Monte Carlo modeling of the experimental accelerator-driven electronuclear system composed of the subcritical assembly and the phasotron of the Dzhelepov Laboratory of Nuclear Problems of the Joint Institute for Nuclear Research are presented. The design thermal power of the subcritical assembly in Dubna (SAD) is equal to 30 kW. A possibility of increasing the assembly power without changing its design and basic components is considered. The proposed upgrade of the installation provides a power increase of up to 100 kW and is based on operations available both before and after the installation is brought to operation at the nominal power with partial fulfillment of the experimental program.
INTRODUCTION
The idea of obtaining energy in uranium and thorium fission reactions under the action of a beam of fast neutrons produced and bred in a target irradiated by a beam of accelerated particles, protons or deuterons, occurred almost simultaneously with the launching of the first industrial fission reactors on thermal neutrons. Such systems have a number of advantages: operation safety, a possibility of the processing of thorium, 238 U and weapons Pu. Subcritical systems with the multiplication coefficient K eff Ӎ 0.95-0.97 are reliably controlled by a variation of the accelerator current, are absolutely safe, and do not require special expensive safety provision equipment, which are obligatory for all installations with K eff ≥ 0.98, according to adopted standards [1] . Modeling of different types of electronuclear systems and components at the stage of preparation of the SAD project was presented in [2] [3] [4] [5] .
In the Joint Institute for Nuclear Research an electronuclear installation consisting of the operating phasotron of the Laboratory of Nuclear Problems and the subcritical multiplying blanket with the target (SMBT) is intended for design [6] . The blanket represents a set of fuel assemblies (FAs) placed around the target. The SMBT project [6] was developed taking into account possibilities of replacement of the target and reloading of FA in order to broaden the experimental program and search for the most optimal design and materials.
BASIC PARAMETERS OF SAD
The following basic parameters are considered in the SAD project [6]:
The geometric parameters of fuel elements and FA are as follows:
Power of the proton beam hitting the target, kW ( I = 1.52 µ A) The required multiplication coefficient K eff = 0.95 is reached at the loading of 133 FAs (393.8 kg) into the active region; the other eight FAs are replaced by lead prisms.
The lead target ( Ω 1 + Ω 2 ) consists of a two-millimeter stainless steel casing and the stainless steel bottom and cover hermetically welded to it. The casing represents a structure with an external contour imitating the assembly of seven hexagonal prisms with a size fitting the 34-mm spanner which are placed with a pitch of 36 mm (see Fig. 1 ). After the bottom and cover are welded, the cavity is filled with lead. At the point of beam input to the target, a cylindrical cavity with a diameter of 58 mm and a depth of 179 mm is made for the creation of optimal conditions of neutron generation. Twelve lead blocks ( Ω 3 ) are situated around the target. A hexagonal lead block consists of a hexagonal stainless steel tube with a size fitting the 35-mm spanner with an internal diameter of 33 mm and a stainless steel shank and a stainless steel cover hermetically welded to the tube. The inner cavity of the block is filled with lead. The mass of the target is 52 kg; the mass of the lead block is 7.7 kg.
PROPOSED UPGRADES
The power of the installation is directly correlated with the multiplication coefficient (see Fig. 2 ) which is equal to 0.95 for the basic installation; however, it is possible to increase K eff to < 0.98 without any special safety equipment and approval by monitoring organizations. The increase in K eff is achieved by the addition of FAs to the blanket up to the maximum possible number (141); or by the replacement of lead blocks by similar beryllium structures (see Fig. 1 ); or by restructuring of the blanket with the replacement of lead blocks surrounding the target by FAs. In the last case, the total amount of fuel is not increased, since FAs from the periphery are put in place of the lead blocks.
Note that the first of the above variants can turn out to be inapplicable in reality, since a possibility of increasing the mass of fissionable material was designed for the case if the calculated number of FAs (133) was insufficient for the achievement of the subcriticality level K eff Ӎ 0.95.
Since the blanket is, in essence, an "amplifier" of the energy supplied to the target, its power directly depends on the proton beam intensity: the doubling of intensity results in the doubling of fission number in active region. However, the increase of the beam current leads to rise of energy release in the target. Since the target is heated mainly due to ionization losses of protons hitting the target, i.e., the central part of the target is heated following the profile of the incident beam [7] , the problem of cooling is easily solved by adding a tungsten core with a high density and a high-melting temperature to the target. Naturally, the shape and profile of the tungsten core can be different under the condition that the main part of the protons reacts in tungsten. However, in calculations, the whole volume of the central hexagonal prism ( Ω 1 ) was filled with tungsten (see Fig. 1 ). The results of the calculation of energy release in the target are given in Table 1 .
CALCULATION OF POWER OF DIFFERENT UPGRADES OF THE SYSTEM
As a result of the combination of different methods of power increase, we chose two variants. In the first variant, twelve lead blocks surrounding the target are replaced by similar beryllium structures, and a com- 
